The tail-anchoring domain of Bfl1 and HCCS1 targets mitochondrial membrane permeability to induce apoptosis.
Many Bcl2 family proteins target intracellular membranes by their C-terminal tail-anchor domain. Bfl1 is a bi-functional Bcl2 family protein with both anti- and pro-apoptotic activities and contains an amphipathic tail-anchoring peptide (ATAP; residues 147-175) with unique properties. Here we show that ATAP targets specifically to mitochondria, and induces caspase-dependent apoptosis that does not require Bax or Bak. Mutagenesis studies revealed that lysine residues flanking the ATAP sequence are involved in targeting of the peptide to the mitochondrial membrane, and charged residues that contribute to the amphipathic nature of ATAP are critical for its pro-apoptotic function. The ATAP sequence is present in another tumor suppressor gene, HCCS1, which contains an additional mitochondria-targeting signal (MTS) close to the ATAP. We propose that both ATAP and MTS could be used as therapeutic peptides to induce cell death in the treatment of cancer cells.